The decision to employ learner-centered teaching methods, teacher-centered teaching methods, or whether to integrate the two within large lecture halls in higher education continues to be heavily researched and hotly debated. All, in one form or another, have been shown effective at varying levels, throughout a myriad of disciplines and across diverse cultures. Yet there are fewer quantitative studies assessing the effects of implementing varying degrees of integrated learner-centered methods within large classroom environments. To that end, this study compared two sections of an undergraduate non-major environmental science large lecture course. One section received a minimal degree of learner-centered (MLC) instruction (<5% class time). A second section received a higher degree of learner-centered (HLC) instruction (>75% class time). Pre-test and post-test measures along with end-of-course grades were used to determine how student scores were affected by the degree of learner-centered instruction provided. Additionally, student evaluations were compared for attitudinal information. Statistical tests did not demonstrate significant differences in student scores or in student evaluations between the two groups. Yet this in itself is intriguing because: 1) the two classes were provided with different methods of post-testing; 2) the HLC class was provided with problembased assignments while the MLC class was provided with multiple-choice ClickerTM questions; and 3) in contrast to much of the literature, this study found students' evaluations of the MLC class were comparable to those of the HLC class; potentially demonstrating a greater level of comfort/acceptance on the part of the students to higher degrees of learner-centered instruction. This work elaborates on the findings described here and the potential implication of such findings on the evolution of best practices for large lecture classrooms. 
Introduction
Since the mid-1930s, there has been a wealth of discourse concerning the use of learnercentered and teacher-centered methodologies in K-16 learning environments (Angelo, 1997; Barr & Tagg, 1995; Berquist & Phillips, 1975; Bland et al., 2007; Burgan, 2006; Johnstone & Percival, 1976; Knight & Wood, 2005; Lord, 1997; Richardson, 2008) . Often, the two have been sharply contrasted with proponents found on one side of the debate or the other. Advocates of teacher-centered methods such as the lecture, have proffered positive effects of excellent lectures. Authors such as Burgan (2006) , Bland et al., (2007) and McKeachie and Svinicki (2006) , posit that lectures conducted by exceptional lecturers can be very beneficial as they are able to:
• Provide up-to-date information on current research in the field of study;
• Weave together and summarize related information from a variety of sources, personal observations and research; • Model problem solving approaches and techniques; and • Engage and motivate students to learn by imbuing their own passion for the subject.
In contrast, however, opponents of the lecture method site some less than positive effects of the lecture including:
• Often serves as a one-way mode of communication;
• Encourages student passivity and student use of lower-order cognitive skills (LOCS) (Zoller, 1993) such as rote memorization; • Promotes poor attention and retention;
• Fails to engage students intellectually. (Bligh, 2000; Bland et al., 2007; Kozma et al., 1978; Powell, 2003; Crowe et al., 2008) On the other side, proponents of learner-centered methods such as inquiry-based learning in which connections are made between prior knowledge and scientific descriptions of the natural world (Panasan & Nuangchalerm, 2010) ; and problem-based or case-based learning which, is the fundamental process of integrating basic science and clinical information (DiLullo et al., 2009 ) have also proffered positive effects. Authors such as Cornelius-White, 2010; Ebert-May et al., 2008; Freeman et al., 2007; Felder & Brent, 1996; Hake, 1998; Handelsman, 2004 & 2007 , Knight & Wood, 2005 McKeachie, 1972; Prince & Felder, 2006; and Udovic et al., 2002 , posit that learner-centered methods can be very beneficial as they are able to:
• Actively engage students and encourages student use of higher-order cognitive skills (HOCS) (Zoller, 1993) in the subject of study; • Improve students' writing, thinking and problem-solving skills; • Increase students' retention of material; and • Motivate students to apply their learning.
Yet opponents, along with more than a few advocates, of learner-centered methods also cite the fact that:
• The methods themselves often do not translate into significantly improved learning outcomes (Prince, 2004 ); • Students find comfort in teacher driven lectures (Felder & Brent, 1996) ; and • Students often show resistance to learner-centered methods (McKeachie, 1972; Sorcinelli, 1991) .
As a case in point, in a more recent study, (Walker et al. 2008) teacher-centered methods were again juxtaposed against learner-centered methods in a large introductory Biology classroom at an equally large Minnesota university. Teacher-centered methods consisted of lecture, unannounced quizzes, and multiple choice exams. In contrast, the learner-centered section consisted of shortened lectures, ungraded group activities, unannounced quizzes, graded homework assignments, and multiple-choice exams. As with previous studies, the results demonstrated only a small difference between the mean final percentage scores in the direction of the learner-centered method (p.363). Additionally, as was found with other studies, when the students were asked to evaluate the course and their instructors, the scores were significantly higher in favor of the teacher-centered lecture section versus the learner-centered section (p. 364). So, instead of asking "which method is better, teachercentered versus learner-centered," maybe the question should be "can integrating learnercentered methods into large lecture sections increase student scores?" Again, according to a variety of studies, the answer to this question also appears to be yes (Ebert-May, Brewer, & Allred, 1997; Huba & Freed, 2000; Allen & White, 2001; Donham, Schmieg, & Allen, 2001; Smith, Stewart, Shields, Hayes-Klosteridis, Robinson, & Yuan, 2005; Knight & Wood, 2006 ). Yet, like both teacher-centered and learner-centered methods, the integrated method also comes with an inherent set of issues.
One issue currently receiving a great deal of attention is the lack of reliable tools that can effectively assess students' use of higher-order cognitive skills (HOCs) (Crowe et al., 2008) . But another key issue also in need of attention centers on the amount or degree of integrated learner-centered instruction provided in the large lecture classroom. According to Allen and Tanner (2005) , the most commonly used integrated techniques include asking questions during lecture, using classroom technology for immediate feedback, allowing students the opportunity to conduct projects and present their work, problem-based learning, case studies, peer-led team learning, and modeling inquiry. But each of these techniques varies in the degree of learner-centeredness allowed. In the first instance, asking questions during lecture, allows for a minimal degree of learner-centered instruction leaving the bulk of instruction still to be delivered by lecture. In contrast, problem-based learning and case studies rely much more heavily on the learner, significantly minimizing lecture, and thus allowing for a higher degree of learner-centered instruction.
Based on the research concerning teacher-centered, learner-centered and integrated learner-centered instruction, student evaluations of learner-centered instruction, and the recognition that the degree of learner-centered instruction proffered, varies. We wanted to explore whether significant differences in test and/or semester scores would be evidenced between two groups who were provided with contrasting degrees of learner-centered instruction. Student success was measured via a pre-test/post-test, online assignments, inclass assignments and end of course scores.
Methods and Materials

Purpose and Research Questions
The purpose of this study was to assess the effects (as measured by student scores and course evaluations) of utilizing varying degrees of learner-centered instruction in a large lecture undergraduate non-major environmental science course. The guiding research questions were:
1. Will students who answer post-test questions in four unit exams given during the semester score higher than students who answer post-test questions in a comprehensive final exam? 2. Will students who receive a minimal degree of integrated learner-centered instruction (MLC) achieve higher semester scores than students who receive a higher degree of integrated learner-centered instruction (HLC)?
3. Will students be less receptive to the integration of a higher degree of learnercentered (HLC) instruction into the large lecture classroom than students receiving a minimal degree of learner-centered instruction (MLC)?
Context
The course used in this study, Environmental Science, is a 3-hour non-science major elective course. The study was conducted at a large Texas public institution with more than 28,000 undergraduate students enrolled as of fall 2009. Since the inception of the course, environmental science has been taught in a traditional teacher-centered, large-lecture format, consisting of 1.5 hour Power Point TM based lectures delivered by science faculty twice per week. Along with most other large universities, however, in recent years we as faculty have been tasked with heeding the call to re-envision our large lecture courses so that they emphasize applications and connections and encourage student involvement and active participation in their own learning (American Association for the Advancement of Science, 1990 ; Boyer Commission on Education Undergraduates in the Research University, 1998; Cheney, 1989; Ebert-May et al. 1997; Hazen & Trefil, 1991; National Research Council, 1996b , 1999a , 1999b , 2002a , 2003b National Science Foundation, 1999; Project Kaleidoscope, 2002; Smith et al., 2009; Springer et al., 1999; Sundberg et al. 1994; Umbach et al., 2005; and Wilson, 1986) . Thus, using the research on most effective strategies (teacher-centered, learner-centered and integrated) for large lecture science classrooms as our platform, we developed two large lecture environmental science sections, each taught with a different degree of integrated learner-centered instruction to determine if there would be a measurable effect on student outcomes.
Sample
Students
Two classes or sections were used in this study; one group received minimal integrated learner-centered (MLC) instruction (<5%) and another group received a higher degree of integrated learner-centered (HLC) instruction (>75%). The MLC consisted of 211 students. The HLC consisted of 82 students. Both groups were comprised of students who ranged, academically, from first semester freshman to final semester seniors. The course schedule did not denote any differences between the two sections. Section one was listed as ENV 1132.001, TR 12:30-1:50 pm and section two was listed as ENV 1132.002 TR 4:00-5:20 pm. Thus students were not assigned to either the MLC or HLC group but rather self selected the course section that best fit their scheduling needs. In addition, all 293 students participated in a pre-test and no significant difference (Pearson product moment correlation, p=0.12) was found when comparing the results between the two groups.
Professors
The minimal degree of integrated learner-centered instruction section (MLC) was taught by a distinguished teaching and research professor with 24 years teaching experience at the collegiate level and historically high student evaluation ratings. The higher degree of integrated learner-centered instruction section (HLC) was taught by a tenure-track assistant teaching and research professor who has more than 20 years of teaching experience, 10 of which are at the collegiate level, and equivalent student evaluation ratings.
Structure
To begin the semester, both professors required students to take an online pre-test. This test was comprised of 146 multiple-choice questions and students were given a 2-hour window in which to complete it. We chose multiple-choice testing because it has been demonstrated as an efficient method to assess the depth and breadth of students' knowledge while not putting those with weak reading skills at a disadvantage (Epstein et al, 2002; Veeravagu et al, 2010) . The results of the pre-test demonstrated that there was not a significant difference between the two groups (p=0.12) as of the first day of class. Additionally, both professors provided 3 office hours per week and had teaching assistants who served as proctor/graders for 1-3 hours per week as needed.
The requirements held constant for both MLC and HLC groups included:
• course text, Visualizing Environmental Science by Berg and Hager, 2009;  • course outline • instruction around five concepts: nature of science; evolution and ecosystems; pollution; resources; and action; • use of Clickers TM in the classroom • student participation in laboratories and bi-weekly online homework assignments; and • a large lecture hall with fixed seating for 230 students.
In addition to the above, the MLC group was provided with 1.5 hours of notes-based lectures twice per week for 16 weeks (see Figure 1) . The minimal learner-centered method used consisted of technology based Clicker TM questions proffered randomly throughout lectures. According to Zoller (1993) , this type of lecture-oriented teaching methodology only engages students' low-order cognitive skills (LOCS). Tests were graded by a proctor/grader and scores were posted on Blackboard Vista©. In addition to the constants listed above, the HLC group was provided with 30 minutes or less of lecture twice per week for 16 weeks; structured graded in-class group activities; four graded problem-based group projects/presentations; and an individual 6-week case study (see Figure 1 ). Tests were graded by a proctor/grader; group projects were either peergraded and/or graded by the instructor; and written feedback was provided for each group project and the individual 6-week case study.
HLC Activities
In-class activities conducted throughout the semester were integrated with the lecture in order to support or highlight specific key concepts being taught. In-class activities included individual clicker questions, game-like activities where student groups experienced and worked together to solve specific environmental problems, and time for group work on projects/presentations. All activities were designed to actively engage students in quantitative and qualitative conceptual questions which were previously unfamiliar to the students. According to Zoller & Tsaparlis (1997) these types of activities engage students' higher-order cognitive skills (HOCS) as they require the student to apply the abilities of reasoning, decision-making, analysis, synthesis and critical thinking. The HLC activities were designed based on the work of Ebert-May and Hodder (2008) . Assessments were premised on the work of Crowe, Dirks and Wenderoth (2008) who, in turn, use Bloom's Taxonomy of cognitive domains (Bloom et al., 1956) as their foundation. Rubrics were provided to outline professor expectations for each activity assigned (see appendix B-D). The graded group HLC activities included:
1. The Nature of Science -Bloom's Analysis Activity: Scientific evidence. Students were provided with a research article on the topic being discussed in lecture. The students were asked to work in their groups inside and outside of class to discover and identify the steps of the scientific method found within the article. Students submitted a written report of their findings (Appendix B).
Resources -Bloom's Synthesis
Activity: Conceptualizing evidence. Groups were assigned a harmful chemical found in the environment and were tasked with making a brochure that outlined the potential risks associated with that chemical. Students submitted group brochure for grading (Appendix C).
3. Action -Bloom's Synthesis Activity: The individual six-week project was to drive their car one day less per week. Students were asked to provide details about their car, or their imaginary car if they didn't own one and driving habits in their blog space on Blackboard Vista © . Students were to blog weekly about their experience and for their final report they were to recount their six-week, including their analysis of carbon-offset, findings in a minimum 3-page report (Appendix D).
Evolution and Ecosystems -Bloom's Evaluation
Activity: Comparing evidence. Groups were provided the opportunity to select sides of an issue, work as a team in and outside of class to hone their side and then work as a team in class to debate their group's point of view. Students received peerevaluations on their presentations.
Pollution -Bloom's Evaluation
Activity: Interpreting evidence. Groups were provided with a research article on the topic being discussed in lecture. The students were tasked with creating a structural model (at least two graphs), which described a pattern or data-based relationship they were able to extract from the article. Students submitted their models for grading.
Measures
The measure for our first question, "Will students who answer post-test questions in four unit exams given during the semester score higher than students who answer post-test questions in a final comprehensive exam?" consisted of pre-test/post-test assessments. The pre-test was drawn from a test bank which was derived directly from the learning objectives set forth by the course text, Visualizing Environmental Science (Berg & Hager, 2009) . Through Wiley Inc., learning objectives for each chapter were given to a panel of Subject Matter Experts (SMEs) who were tasked with developing measurable assessments for each content module based on Bloom's Taxonomy (Bloom et al., 1956 ). This information was issued through proprietary documents released by Wiley Inc., the text-book publisher, and served as a guideline for the SMEs associated with the text materials. All text-book materials were thoroughly reviewed and edited by SMEs, faculty and students (Berg & Hager, 2009 ).
To establish a baseline for comparison between the pre-test and post-test scores, the pretest scores were analyzed. The results demonstrated that of the original 146 pre-test questions, all 293 participants missed 37 questions. Thus questions excluded from the study were those questions that received the highest percentage of correct answers as evidenced by the pre-test. Both professors agreed that the material for the 37 missed questions would be taught via MLC or HLC methods. For the MLC section the material from which the 37 questions were drawn would be taught via lecture and Clickers TM . For the HLC section the material from which the 37 missed questions were drawn would be taught via problem and project based learner-centered methods. The MLC group would participate in four multiplechoice unit exams during the semester. The multiple choice questions would include those from the pre-test and the 37 missed questions would be post-tested throughout and within the four unit exams. In contrast, the HLC group would participate in a comprehensive multiple choice final exam (Appendix A). The multiple choice questions would be taken from the pre-test and would include the original 37 missed questions. In order to account for the uneven distribution of students per course section, each correct answer out of the 37 selected multiple-choice questions would be divided by the number of students in each class section. All analyses were run on percentages of correct answers per each of the 37 identified questions. In addition, all data was tested for normality of distributions (ShapiroWilks test for normality) before specific statistical analyses were performed. Content validity, as described by Salkind (2004) , was confirmed via subject matter experts (SMEs) associated with the text book materials (Berg & Hager, 2009) . A test re-test reliability was conducted via a Pearson product moment correlation, and measures of central tendency as well as an independent t-test were used to determine statistical significance at the 0.05 level. All statistical analyses were conducted using SigmaStat 3.5 and SigmaPlot 10.0.
In addition, Bloom's taxonomy (Bloom et al., 1956) categories were used to separate the 37 multiple-choice questions into the hierarchical groups of Knowledge, Comprehension, and Application (Figure 3 ). For the purpose of this study, we defined knowledge as the ability to recall previously known material; comprehension, as the ability to grasp the meaning of material; and application, as the ability to use learned material in new concrete situations (Alcázar & Fitzgerald, 2005; Bloom, 1956) . A two-way parametric ANOVA was used to test whether there was an interaction between Bloom's category and degree of integrated learner-centered instruction. Student-Newman Keuls (SNK) multiple range post hoc tests were run to separate data into distinct groups and an interrater reliability test was used to determine the consistency of the raters on aligning the test questions with Bloom's categories (see Appendix A for test questions). Upon analysis of the missed questions we determined that all 37 were attributable to the lower end of Bloom's scale. Thus the posttest would only be viable for measuring the LOCS of both the MLC and the HLC groups.
To measure our second question, "Will students who receive a minimal degree of integrated learner-centered instruction (MLC) achieve higher semester scores than students who receive a higher degree of integrated learner-centered instruction (HLC)?" we used rubrics to measure and confer scores on student work in the HLC group. The MLC group did not participate in HLC activities and thus we would not be able to directly compare any HOCS scores between the two groups. However, comparing the end of course scores of the two groups would allow us to determine if there were significant overall grade differences evidenced between the HLC and MLC groups.
Student Evaluation of Teaching Effectiveness (SETE) scores were used to measure our third question. At this university SETE scores are a measure of student perception of teaching effectiveness. All individual scores are on the same scale so that a score of, say 600, for a teacher of a particular course in a particular department or college has the same meaning in terms of teaching effectiveness as a teacher of a course in a different department or college. To help with score interpretation, the following factor descriptions of effectiveness are provided per the University's Institutional Research and Effectiveness board:
Factor 1: Organization and Explanation of Materials (OEM)
This score reflects the student's perception of how well the instructor: makes the course requirements and student learning outcomes clear to the students; gives assignments, activities and materials that are helpful and that contribute to understanding the subject; explains difficult material clearly; shows the relationships among topics and new concepts; and evaluates student work in ways that are helpful to learning.
Factor 2: Learning Environment (LE)
This score represents the student's perception of how well the instructor establishes a climate of mutual respect and encouragement; motivates students to work and engage in learning; is available and encouraging; is skillful in actively engaging students in learning; and provides useful feedback.
Factor 3: Self-Regulated Learning (SRL) This score represents the student's perception of how well the instructor guides and encourages self-directed learning in which the student is encouraged to: be open to the viewpoints of others; develop new viewpoints; connect course topics to a wider understanding of the subject; and contribute to the learning process.
To give meaning to the scores in terms of a scale of teaching effectiveness, the board established cut points to identify a range of effectiveness (Table 1) . Three levels were established and the scale score range for each level is as follows: 
Results
The most straightforward answer to our first question, "Will students who answer post-test questions in four unit exams given during the semester score higher than students who answer post-test questions in a comprehensive final exam?" is no. The MLC class of students who answered the post-test questions in four unit exams did not score higher than the HLC class of students who answered the post-test questions in a comprehensive final exam. In analyzing the percentage of correct answers per question given by each student across the two groups, independent of test method, data confirmed that there was not a statistically significant difference found between the MLC class taking the four unit tests and the HLC class taking the comprehensive final exam as measured by the pre-test versus post-test scores (Independent t-test, p=0.857). On average, 79% ± 2.2% of the HLC students taking the comprehensive final exam gave correct answers on the post-test. For the MLC students taking the four unit tests an average of 79% ± 2.4% of students gave correct answers (Table 2 ; Figure 2 ). In addition, we also compared percentage of correct answers per question across both Bloom's Taxonomy category and test method (Table 3 ; Figure 4 ). Again, there was not a statistically significant difference found among Bloom's categories, test method, or the interaction of the two (Two-Way ANOVA, p=0.987, p=0.631, p=0.796, respectively). On average, 79% ± 3.5% and 78% ± 4.5% of the HLC students taking the comprehensive exam gave a correct answer on the knowledge and comprehension based questions, compared to 79% ± 3.7% and 79% ± 4.0% of students from the MLC group taking the four unit tests. The data for our second question also showed that there was not a statistically significant difference in the end-of-course grades between the HLC and MLC groups (Table 4 ; Figure  5 ). Though the grading criteria were appreciably different between the class sections (Figure 1) , the results demonstrated that even though the HLC group was provided with opportunities to apply the more challenging HOCS, their end of course scores were statistically comparable to the MLC group who were not challenged with applying HOCS. To address our third research question, "Will students be less receptive to the integration of a higher degree of learner-centered (HLC) instruction into the large lecture classroom than students receiving a minimal degree of learner-centered instruction (MLC)?" we compared the end-of-semester SETE scores for the two sections. The essentially equivalent LE scores ( Table 5 ), demonstrate that the students perceived both classrooms to have an equal climate of mutual respect and encouragement; and that each professor equally motivated the students to work and engage in learning. Though both sections received equivalent scores overall, Highly Effective range on the SETE Scale (See Table 1 ), the higher score for the HLC section on the SRL effectively demonstrates that the students perceived that they were credibly guided and encouraged in their self-directed learning above what was noted for the MLC section. We see this as a positive indication of students' increasing willingness to assume additional responsibility for their own in class learning. 
Discussion
At first glance, with no statistical significance found between measures of the two groups, it may appear that this study does not advance the integrated learner-centered discussion. However, it may well be the fact that there were not statistical differences found that make these results meaningful.
Pre-test/Post-test
Initially we had hypothesized that the MLC students who took the four unit tests (one test per four weeks) would score higher than the HLC students taking the comprehensive final due to the fact that the unit tests were given closer to the learning of the material. In addition, since the MLC students spent the preponderance of their class time involved in LOCS, which is mainly what this multiple-choice test examined, we believed they would achieve higher scores than the HLC students who spent their class time progressively engaged in all six of Bloom's categories (LOCS and HOCS). Yet, in truth, the HLC students achieved comparable post-test scores though they were tasked with retaining the material for the entire 16-weeks. So, though the post-test scores were not significantly different between the two groups, it may well be that the HLC students did learn more than the MLC students due to the fact that comprehensive or end-of-course exams require greater retention of knowledge (Bishop et al., 2001 ). In addition, it is also interesting to note that for the seven "application" post-test questions (see Appendix A), a mean difference of 4% was evidenced with the HLC class on the comprehensive exam over the MLC class on the four unit tests. This may be suggestive of a correlation between students having the opportunity to apply their HOCS through the HLC activities and their ability to answer application questions in an exam setting. However because the two groups were tested differently, a follow-up study which tasks both MLC and HLC students with taking a comprehensive final exam is needed to ascertain whether or not HLC activities are contributing factors to long-term retention of LOCS.
End-of-course scores
For our second question we had assumed that the MLC students would earn higher end-ofcourse scores considering they were tasked with applying LOCS and were only assessed through multiple-choice questions. The HLC students however, in addition to the LOCS were also tasked with applying HOCS, which were measured with constructed-response questions (see appendix B-D). Constructed-response questions differ from multiple-choice questions in their scoring objectivity and the fact that constructed-response questions are open-ended versus multiple-choice questions which provide fixed answers (Rodriguez, 1993; Scouller & Prosse, 1994; Scouller, 1998) . In the end however, despite the fact that 20% of the HLC students' course grades were assessed via the more complex constructed-response questions, their semester or end-of-course scores were comparable with the MLC students. The fact that the semester grades were not statistically significant between the two groups suggests that students are equally as capable of rising to the challenge of and successfully applying their HOCS as they generate their own answers in a variety of formats as they are with applying their LOCS in fixed-answer formats. Though end-of-course scores may not be the most discerning approach for comparing these two groups, as Crowe et al., (2008) explain, the development of HOCS related teaching strategies constitute only one part of the equation. Equally as important is the development of assessments which can effectively measure the efficacy of the strategies.
Student Perceptions
For our third question, as evidenced in Table 5 , in contrast to the work done by Walker et al. 2008 , among others, the student evaluation data demonstrated that the students who participated in the HLC class were as receptive to the learner-centered methods as the students in the MLC class. As discussed in the introduction, one of the significant drawbacks cited by both opponents and advocates of implementing learner-centered methods has been student resistance. Thus it is interesting to note that the HLC section was given lower marks in Organization and Explanation of Materials (OEM) and higher marks in SelfRegulated Learning (SRL) and that the Learning Environment (LE) scores were almost identical for both sections. The lower marks in OEM for the HLC class may be reflective of the more variable structure of the group projects and the fact that these projects entailed a large portion of the work being completed independently in and out of the classroom. In addition rubrics were used to grade group assignments and are often perceived to be more subjective than traditional objective evaluations like those used in the MLC class (Rodriguez, 1993) . However, in this study students demonstrated they were as receptive overall to the HLC methods as to the MLC methods. These results may well indicate that students are more willing to accept the intellectual challenge of engaging in and directing their own learning and/or, that as varying degrees of integrated learner-centered methods are being introduced in a variety of courses, students are becoming more familiar with and thus more accepting of HLC environments. An argument can be made, however, that these results could, at least in part, be the consequence of class size rather than degree of learnercenteredness. Though still large, the HLC class consisted of less than half the number of students than the MLC class (82 and 211 respectively) and researchers have reported consistently higher student evaluations in smaller classes (Chapman & Ludlow, 2010) .
Conclusions
This study serves to further substantiate much of what has already been evidenced concerning the positive effects of learner-centered instruction. As with previous studies, this study demonstrated that actively engaging and encouraging students' use of (HOCS) provides students with opportunities to think critically, problem-solve effectively, and retain knowledge efficiently.
In contrast to previous studies, however, this study posits that student opposition to higher degrees of integrated learner-centered methods is waning. The students' evaluation of the MLC class was essentially identical to the students' evaluation of the HLC class. These results, though potentially influenced by class size, bode well for both the implementation and acceptance of higher degrees of learner-centered instruction within large lecture classrooms. a. Its cost to the environment is not reflected in the price of the product that produces it. b. It is a hidden cost that would produce increased demand if the consumer were aware of it. c. It is an advertised cost that may affect consumer demand for a given product. d. It has a harmful effect borne only by people who purchased the product that caused it. e. It has a significant impact on the consumer's decision to buy the product that causes it.
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11. Stratospheric ozone is important because it: 17. An ecosystem can be characterized as:
a. All of the biological interactions, plus interactions with the abiotic environment, in a given area. b. Populations + community. c. Interactions between physical processes and the abiotic environment. d. The abiotic components of the environment. e. All species, population, and community interactions for organisms in a given area.
18. National income accounts are incomplete estimates of national economic performances because national income accounts do NOT include:
a. Gross domestic product. b. Estimates of human manufactured material goods. c. Net domestic product. d. Estimates of external costs such as natural resource depletion and the environmental cost of economic activities. e. Estimates of imported goods and services.
19.
*A state agency has contacted you to do a scientific assessment of kudzu in a nature preserve in southern Georgia. They are concerned about the effects of the nonnative invasive vine on a small rare plant that grows on the forest floor in the preserve, but which is found nowhere else in the state. Kudzu is only growing on the east side of the preserve because it hasn't yet had time to invade further.
Site 1. On the east side of the park with the kudzu, you set up ten 1m x 1m plots on the forest floor. In each plot you count the number of individuals of the rare plant.
Site 2. On the west side of the park without the kudzu, you set up ten 1m x 1m plots on the forest floor. In each plot you count the number of individuals of the rare plant.
Based solely on the data represented in the associated Analyze and interpret the data III.
Develop a hypothesis IV.
Share the results with others V.
Design and perform an experiment to test the hypothesis The student states major points clearly with specific details, examples, or analysis; and organizes logically.
The introduction provides sufficient background on the topic and previews major points. The conclusion is logical, flows from the body of the paper, and reviews the major points.
Readability and Style 5 Points
Points Earned X/5 Additional Comments: Paragraph transitions are present, logical, and maintain the flow throughout the paper. The tone is appropriate to the content and assignment. Sentences are complete, clear, and concise. Sentences are well constructed, strong, and varied. Sentence transitions are present and maintain the flow of thought.
Mechanics 5 Points
Points Earned X/5 Additional Comments: The paper, including the title page, reference page, tables, and appendixes, follows APA formatting guidelines. Citations of original works within the body of the paper follow APA guidelines. The paper is laid out with effective use of headings, font styles, and white space. Follows the rules of grammar, usage, and punctuation. Spelling is correct.
Total 20 Points
Points Earned XX/20 Overall Comments:
Appendix C Risk Analysis Student Rubric
Content and Development 10 Points
Points Earned XX/10 Risk Assessment Paper Additional Comments: The students covers all key elements of the assignment in a substantive way. The student:
• explains each step of Risk Assessment thoroughly • answers all questions indicated in the instructions • develops a clean-up strategy
The students are comprehensive, accurate, and persuasive.
The students develop a central theme or idea directed toward the appropriate audience.
• Educate the general public about existing presence of your toxicant The students link theory to relevant examples and use the vocabulary of the theory correctly.
The students state major points clearly with specific details, examples, or analysis; and organize logically.
Readability and Style 5 Points
Mechanics 5 Points
Points Earned X/5 Additional Comments: The paper, including the title page, reference page, tables, and appendixes, follows APA formatting guidelines. (tables/appendices used when necessary) Citations of original works within the body of the paper follow APA guidelines. The paper is laid out with effective use of headings, font styles, and white space. Follows the rules of grammar, usage, and punctuation. Spelling is correct. 
